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AIN/GaN/AIN heterostructures was successfully grown on silicon substrate by plasma-assisted 
molecular beam epitaxy (PA-MBE). The surface morphology and structural properties of sample were 
investigated by field emission scanning electron microscopy (FESEM) and high resolution X-ray 
diffraction (HR-XRD). The thicknesses of AIN (top layer), GaN, and AIN (buffer layer) were measured 
as 69.94 nm, 345.3 nm, and 1 03.4 nm, respectively. XRD results confirm that the structure of 
AIN/GaN/AIN was epitaxially grown on Si (111) substrate. It can be seen that the XRD spectra indicate 
no sign of cubic phase of sample is found within the detection limit of the XRD, so it is confirmed that 
samples possessed hexagonal structure. AIN/GaN/AIN heterostructures based metal-semiconductor-
metal (MSM) photodetector was fabricated and the electrical characteristics of devices were 
investigated by current-voltage (1-V). photoconductivity, and photo-response measurements. The 1-V 
measurement shows good characteristics of photo-device sensing and Schottky barrier heights (SBH) 
were calculated as 0.488 eV and 0.479 ev for dark current and photo current, respectively. The 
photoconductivity of the AIN/GaN/AIN heterostructures based UV photodetector rise.s continuously for 
the increasing wavelengths from 200 nm. The photoconductivity of device were recorded as 0.0026 A 
and 0.0053 A at about 350 nm for 1 V and 2 V bias voltages. respectively. 
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In this report. the magnesium (Mg) doped gallium nitride (GaN) thin film was deposited on AIN/Si 
template by using sol-gel spin coating method. Different Mg dopant concentrations were used. The 
precursor was prepared using gallium nitrate hydrate powder and dissolved with an organic solvent. 
The magnesium nitrate hydrate powder was used as a doping source. The coated thin film was 
nitridated under ammonia gas ambient with constant flow rate at 950°C. The effects of Mg 
concentrations on structural and surface morphology properties of the deposited thin films were 
investigated by using X-ray diffraction spectroscopy, field-emission scanning electron microscope 
spectroscopy and energy dispersive X-ray spectroscopy. In addition, the optical properties of the 
deposited thin films were determined by using Fourier transform infrared spectrometer. Hall effects 
measurements were performed to investigate the electrical properties. 
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